In order to obtain the main and secondary factors affecting the properties of the screw steel and its correlation, this text constructed a TOPSIS (Technique for order performance by similarity to ideal solution) evaluation system based on entropy weight. First of all, three properties indexes of deformed steel bar are selected: the yield strength, tensile strength and elongation at break after breaking. Secondly, we defined a comprehensive index C which is for measuring the property of thread steel by using TOPSIS method, and then the correlation degree of various chemical elements and comprehensive index C were analyzed. According to the principle that the bigger of coefficient correlation, the greater impact, to draw a conclusion: the main elements that affect the properties of deformed steel bar are C, Ceq, Si and Cr, the secondary factors are Mn, Mo, ALT, Ni, Cu, Cr, S, P and V. Finally, the correlation between various elements was studied by means of correlation analysis, where there was a significant positive correlation between Cu and Cr.
Determine Main and Secondary Influence Factors
The TOPSIS comprehensive evaluation method based on entropy weight is used to determine the primary and secondary influence factors and secondary factors that affect the screw steel.
Data Processing
The yield strength, tensile strength and percentage elongation after fracture are the indexes where higher numbers would indicate improved properties.
That is, in general, the higher the value of the properties of the screw thread steel, the better the properties. In order to avoid the error caused by the data which are too large or too small, it is necessary to narrow the difference between the various indicators. According to the information given by the title, t is not difficult to find that the elongation at break is 1/10 of the other two indicators. Therefore, it is necessary to deal with the percentage elongation after fracture.
The unit of the selected indicators of the unit is bound to have an impact on the evaluation results. Therefore, it is necessary to carry out non dimensional treatment of properties index. The standard deviation formula is:
Determine the Weight of the Index
Considering different indicators have different impact on the overall properties of deformed steel bar of different sizes. We assign different weights to each index. In this paper, the entropy weight method [2] is used to calculate the specific gravity of the index value of the j th items under the ith indexes:
The j th indicators of entropy j e :
The Solution of Closeness Degree
We use the entropy weight method to determine the weight of each index. For vector i w , Weighted normalization of the decision making matrix is needed. 
Through the formula (4) to obtain the decision matrix, then calculate the positive and negative ideal solution of the normalized weighted target according to the matrix:
The distance between each sample evaluation vector to the positive ideal solution and the distance from the negative ideal solution are calculated respectively:
( ) The distance between positive and negative ideal solutions of each evaluation vector calculated by the formula (7-8). The formula for calculating the degree of closeness is as follows:
The closeness degree determined by the TOPSIS method is a number between 0 and 1. Its value is bigger, the properties of deformed steel bar is better. We randomly selected a part of the specification 1 of deformed steel bar, the data is processed to get the close degree of deformed steel bar as follows in Table 1 .
Grey Relational Grade Analysis
Grey correlation analysis method is a kind of multivariate statistical analysis method, it uses the sample data of each factor as the basis to describe the strength, size and order of the factors by using the gray correlation degree. If the sample Table 2 . And Mn, Mo, ALT, Ni, Cu, Cr, S, P and V are the secondary factors that affect the properties of deformed steel bar. We find this result is consistent with the actual situation by consulting relevant information [5] .
Conclusions
In the current standard, the upper and lower limits of the main elements C, Si, and Mn are clearly defined; P and S are harmful elements, and the upper limit is limited. Other elements are residual trace elements, and the control requirements for V, Ti, B, Ca, and Sn have not yet been clearly defined.
According to our conclusion that Ceq, C, Cr and Si are the main factors that affecting the properties of screw steel while Mn, Mo, ALT, Ni, Cu, Cr, S, P, and
Si are secondary ones. It has been recognized that Cu, Cr, Ni, Mo, etc. do have an effect on the performance of the steel, so their content is expected to be standardized further.
